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(54) OPTICAL DISK 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical disk 
which can greatly improve the number of repetitive use 
times. 

SOLUTION: This optical disk is formed by laminating 
layers 6 and 8 for recording and reproducing information 
and a mask layer 4 having a mask effect to increase light 
transmittance upon increasing of irradiation light 
intensity and is so formed that the diameter of the light 
spot transmitted through this mask layer is made 
substantially smaller than the diameter of the light spot 
made incident on the mask layer. The mask layer 
described above consists of a mask film 12A of a 
thermochronriic material consisting of an electron 
donative coloring compound and an electron receptive 
color developing agent and replenishing films 12B and 
12C which are formed on at least one surface of this 
mask film and consist of the electron receptive color 
developing agent for replenishing to the mask film. As a 
result, the number of repetitive use times may be greatly 
improved. 





* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A layer which carries out record reproduction of the information. 

A masking effect which light transmittance will go up if irradiation light intensity becomes strong. 
Are the above the optical disc which it had and said mask layer. It consists of a supply film which 
consists of an electronic receptiveness color developer for being formed in at least one field of a 
mask layer of thermochromic material which consists of an electron-donating coloring compound 
and an electronic receptiveness color developer, and this mask layer, and supplying said mask 
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layer. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCFaPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the optical disc which the optical disc which can 
carry out record reproduction of the information optically with high density is started, especially 
can carry out record reproduction of the digital information, such as data of an electronic 
computer, a facsimile signal, a digital audio signal, and a digital video signal, with high density. 
When calling it record reproduction in this specification, it means recording, reproducing, and 
reproducing, recording. 
[0002] 

[Description of the Prior Art]Although information can generally be recorded so much and the 
optical disc is known as a recording medium also with short access time, further high density 
recording is desired with development of an information society. And the following methods are 
proposed, for example as a method of carrying out record reproduction of the information 
optically with high density. Namely, the thing for which wavelength of the laser beam for record 
reproduction is shortened as this method. There are methods, such as enlarging NA (numerical 
aperture) of the lens which condenses to an optical disc, making into a multilayer the recording 
layer which records information, changing the wavelength of a laser beam to record and 
recording on multiplex, and forming a mask layer and making a light spot diameter small 
substantially. The technique of forming a mask layer and making a spot diameter small 
substantially among this, For example, it is indicated by JP,5-12673,A, JP,5-12715,A, JP,5- 
28498,A, JP,5-28535,A, JP.5-73961A JP,8-315419.A. etc. 

[0003]The optical disc which has a mask layer is formed as shown, for example in drawing 5 . 
Drawing 5 (A) shows the sectional view of the optical disc only for playback, and drawing 5 (B) 
shows the sectional view of the optical disc which can be recorded and played. As shbwn in 
drawing 5 (A), on the transparent substrate 2, the optical disc only for playback laminates the 
mask layer 4. the reflecting layer 6, and the protective layer 8 one by one, and is formed. The 
information on the pit etc. which are not illustrated is formed in the surface by the side of the 
mask layer 4 of this transparent substrate 2. The optical disc for record reproduction shown in 
drawing 5 ( B) is replaced with the above-mentioned reflecting layer 6, and the recording layer 10 
is formed. A guide rail, address information, etc. are formed in the surface by the side of the 
mask layer 4 of the transparent substrate 2 in drawing 5 (B). 

[0004]And laser beam L.for record or reproduction is irradiated from the transparent substrate 2 
side. Generally, as a material of the mask layer 4, a phase change material, a photochromic 
material, thermochromic material, etc. are used. At and when [ when laser beam L does not 
irradiate with this mask layer 4, or when weak ]. If transmissivity is small and light intensity 
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becomes strong, when this mask layer 4 absorbs light optically and temperature goes up. it will 

change thermally, the transmissivity of light will increase and the spot diameter which penetrated 

the mask layer as shown in drawing 6 will become small substantially. That is, drawing 6 is a 

figure showing typically the example of the luminous-intensity distribution which entered into the 

mask layer, and the luminous-intensity distribution which penetrated the mask layer. 

The luminous-intensity distribution which penetrated the mask layer is narrow, and it becomes 

possible to carry out record reproduction of the small pit using this operation. 

When this operation is used, the state of the light spot which appears in an optical disc surface 

is shown in drawing 7 . 

[0005] Drawing 7 is a figure showing a relation with the light spot which penetrates the mask 
layer which transmissivity goes up, when the light spot and light which enter into a mask layer 
are absorbed and temperature goes up. If it irradiates with the light of constant intensity 
continuously, rotating an optical disc, a strong light which integrated with the light intensity from 
the A point of the light spot 11 to a B point will be irradiated with the B point on an optical disc. 
Temperature rises with the heat which lengthened the heat lost in heat conduction or radiation, 
and the transmissivity of a mask layer goes up from the heat changed by absorbing this light, 
therefore, if the portion which transmissivity goes up is said in an optical disc hand of cut, it will 
turn into a trailer (slipstream side) of a spot diameter, and a spot diameter will reduce it 
substantially. The portion of the area C shown with a slash in a figure shows the light spot which 
penetrated the mask layer, and the circular area D except this area C shows the light spot which 
does not penetrate a mask layer. Thus, by forming a mask layer, substantially, a spot diameter 
becomes small and the record reproduction of a high-density optical disc of it becomes possible. 

[0006] 

[Problem(s) to be Solved by the InventionjBy the way, although it dissolves by carrying out 
temperature up to the temperature more than [ a certain ] fixed and the phase change material 
and thermochromic material which are the material of the mask layer 4 mentioned above 
demonstrate a masking effect, they are mobilized in this state where it dissolved, and from an. 
early membrane formation position, although they are [ every / whether it is small and ]. it 
becomes easy to move them. For this reason, it mobilized from the position which the material of 
the mask layer 4 formed when repeated use of this optical disc was carried out, and moved 
gradually, and when the masking effect became small and carried out repeated use about 
thousands times gradually, there was a problem whose masking effect is almost lost. When 
repeating the same place and reproducing like still playback especially repeatedly succeeding a 
short time, a specific part is easily covered with heat and especially reduction of the masking 
effect was remarkable. Such reduction of the masking effect had appeared notably, when the 
thermochromic material which consists of an electron-donating coloring compound and an 
electronic receptiveness color developer was used as a mask layer, paying attention to the 
above problems, that this should be solved effectively, it is originated and this invention comes 
out. The purpose is to provide the optical disc which can raise the number of times of repeated 
use substantially by providing the supply film for which the material of** which mobilized and 
moved to one of fields with heat at least is supplied. 

[0007] 

[Means for Solving the Problem]As a result of this invention persons' inquiring wholeheartedly 
about a cause of degradation of a masking effect, movement magnitude accompanying 
mobilization of material of a mask layer. The electronic receptiveness color developer is larger 
than an electron-donating coloring compound, therefore if a supply film which supplies an 
insufficiency of material accompanying this movement is provided, it will result in this invention 
by acquiring knowledge of becoming possible to prevent degradation of a masking effect. A layer 
to which an invention specified to claim 1 carries out record reproduction of the information, and 
a mask layer which has a masking effect which light transmittance will go up if irradiation light 
intensity becomes strong laminate, and it is formed, In an optical disc currently made as 
[ contract / a light spot diameter which penetrates said mask layer / rather than a light spot 
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diameter which enters into said mask layer / substantially ], said mask layer, It is formed with a 
supply film which consists of an electronic receptiveness color developer for being formed in at 
least one field of a mask layer of thermochromic material which consists of an electron-donating 
coloring compound and an electronic receptiveness color developer, and this mask layer, and 
supplying said mask layer. Even if an electronic receptiveness color developer which is easy to 
move among materials in a mask layer moves by this and it becomes with insufficient [ some ], 
An electronic receptiveness color developer will be supplied from a supply film joined and 
provided in this, reduction of a masking effect as the whole mask layer is not generated, but it 
becomes possible to raise this number of times of repeated use. 
[0008] 

[Embodiment of the Invention] Below, one example of the optical disc concerning this invention Is 
explained in full detail based on an accompanying drawing. Drawing 1 is an enlarged section 
mimetic diagram showing an example of the optical disc of this invention, drawing 1 (A) shows 
the optical disc only for playback, and drawing 1 (B) shows the optical disc for record 
reproduction. Identical codes are attached and explained to the conventional optical disc and 
identical parts which were explained previously. As shown in drawing 1 ( A), the optical disc D1 
only for playback shows a single plate disk, laminates the mask layer 12, the reflecting layer 6, 
and the protective layer 8 by which it is characterized [ of this invention ] on the transparent 
substrate 2 one by one, and is constituted. And the recording layer 10 as a layer which replaces 
with the above-mentioned reflecting layer 6 the optical disc D2 for record reproduction shown in 
drawing 2 (B), and carries out record reproduction is formed. The information on the pit 2A etc. 
is formed in the surface by the side of the mask layer 12 of the transparent substrate 2 of the 
optical disc D1 only for playback of drawing 1 ( A), and a guide rail, address information 2B, etc. 
are formed in the mask layer 12 side of the transparent substrate 2 shown in drawing 1 (B). And 
record and laser beam L for reproduction are entered from the transparent substrate 2 side. 
[0009]As the above-mentioned transparent substrate 2. polycarbonate resin can be used, for 
example. As the reflecting layer 6, aluminum (aluminum) film is used, for example. As the above- 
mentioned recording layer 10, a phase change material, an optical magnetic adjuster, organic 
materials, etc. can be used. In using a phase change material as this recording layer 10, this 
recording layer 10 consists of two or more cascade screens. When this cascade screen is 
described concretely, they are heat transfer films, such as phase change material films, such as 
a ZnS-Si02 dielectric film from the direction near the mask layer 12, AglnSbTe, and GeSbTe, a 

ZnS-Si02 dielectric film, and an A! film. A photopolymer etc. are used as a material of the 

protective layer 8. Although there were a phase change material, an organic medium, etc. as the 
recording layer 10, by this example, the phase change material was used as mentioned above. 
The temperature which the light transmittance of the mask layer 12 goes up is set up lower than 
the temperature to which record and elimination are carried out by the recording layer 10. 
[0010]The mask layer 12 by which it is characterized [ of this invention ] here, The mask layer 
12A of the thermochromic material which consists of an electron-donating coloring compound 
and an electronic receptiveness color developer, The supply film 1 2B which consists of an 
electronic receptiveness color developer for being joined and formed in both fields and supplying 
the mask layer 1 2A if it is in at least one field of this mask layer 1 2A, and the example of a 
graphic display, It is constituted by 12C and the electronic receptiveness color developer which 
becomes with insufficient [ some ] in the above-mentioned mask layer 12A so that it may 
mention later can be supplied now. Although the thermochromic material which consists of two 
ingredients, an electron-donating coloring compound and an electronic receptiveness color 
developer, is used as the above-mentioned mask layer 12A in this example, this thermochromic 
material dissolves with the rise of temperature, and becomes liquefied at about 170 **. If the 
thermochromic material which became liquefied moves around the position with which light (laser 
beam) was irradiated in many cases and repeated use is carried out by relations, such as surface 
tension, it will move around the track with which information is recorded, and it serves as a 
tendency whose masking effect is lost. 

[001 1]In this case, the movement magnitude of thermochromic material is not equal at an 
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electron-donating coloring compound and an electronic receptiveness color developer, and its 
electronic receptiveness color developer is far larger. Although this reason is not clean the 
nnovement magnitude of an electronic receptiveness color developer with a small molecular 
weight is conjectured to become large by the difference in a molecular weight. For example, 3,3- 
bis(4-diethylamino 2-ethoxyphenyl)-4-azaphthalide (trade name GN2 Yamamoto Chemicals, INC. 
make) is used as an electron-donating coloring compound, When 2,2-bis(4-hydroxyphenyl)ethane 
(BHPE) is used as an electronic receptiveness color developer, the molecular weight of above- 
mentioned GN2 will be about 2.5 times the molecular weight of the above-mentioned BHPE. By 
the difference in this molecular weight, it is thought that the direction of the movement 
magnitude of an electronic receptiveness color developer (BHPE) is far large one. Mask layer 
structure where the electronic receptiveness color developer which moved and became with 
insufficient [ some ] as a means to solve this technical problem could be supplied was used. 
Namely, as shown in drawing 1 mentioned above, while becomes a field of the transparent 
substrate 2 only from an electronic receptiveness color developer, and the supply film 1 2B is 
formed to it. The mask layer 1 2A which consists of an electron-donating coloring compound and 
an electronic receptiveness color developer on it was formed, and also the supply film 1 2C of 
another side which comes only from an electronic receptiveness color developer again on it was 
formed, and it was considered as the mask layer 12. Thus, by providing the supply film 12B 
or/and 12C in at least one field of the mask layer 12A, the insufficiency of the electronic 
receptiveness color developer which carried out heat transfer within the mask layer 12A can be 
supplied, and it becomes possible to prevent degradation of a masking effect by this. Under the 
present circumstances, the electronic receptiveness color developer with deep concentration is 
supplied to the electronic receptiveness color developer part where the concentration in the 
mask layer 12A is thin in the supply film 12B or/and 12C. In the case of the optical disc D1 only 
for playback, the reflecting layer 6 is formed on the above-mentioned mask layer 12, and the 
protective layer 8 is further applied on it. On the other hand, in the case of the optical disc D2 in 
which record reproduction is possible, the recording layer 10 is formed on the mask layer 12. and 
the protective layer 8 is further applied on it. As the recording layer 10, on the mask layer 12, in 
the case of a phase change material, it laminates in order of a dielectric film (ZnS-Si02), phase 

change material films (AglnSbTe, GeSbTe, etc.), a dielectric film (ZnS-Si02). and a heat transfer 

film (aluminum etc. serve also both as a reflecting layer), and it is formed. Drawing 2 is each 
above-mentioned optical disc D1 and a graph which shows the spectral characteristic of the 
mask layer 12 of D2. The wavelength of the laser beam used for record reproduction is about 
635 nm, it absorbs this light, and becomes an elevated temperature, and light transmittance goes 
up it. 

[0012]It played repeatedly using the recording and reproducing device as shows drawing 3 t he 
optical disc D1 formed as mentioned above and the recorded information on D2. The laser device 
22 in which this recording and reproducing device 20 generates laser beam L for reproduction, 
The collimating lens 24 which makes a laser beam a parallel beam, and the grating 26, The 
polarizing prism 28, the 1/4 wavelength plate 30, and the object lens 32 that makes the optical 
disc D1 and D2 condense laser beam L, The optical disc D1 which branches from the polarizing 
prism 28. and the condenser 34 which condenses the catoptric light from D2, The cylindrical lens 
36 for acquiring focus information and tracking information from this catoptric light. It is mainly 
constituted by the photodetector 38 which detects the condensed light, and the optical disc D1 
and the recorded information on D2 are played by detecting the optical disc D1 and the catoptric 
light from D2 with this photodetector 38. Drawing 4 is the graph which showed the relation 
between the temperature of the thermochromic material of the mask layer 12A used by this 
example, and light transmittance. If the light intensity which enters into a mask layer becomes 
strong, the light intensity absorbed will increase, the temperature of a mask layer will go up. and 
light transmittance will become high. It dissolves with the rise of temperature and this 
thermochromic material becomes liquefied at about 1 70 **. 

[0013]That is, although, as for the thermochromic material of the mask layer 12A used by this 
example, light transmittance increases gradually above about 50 below 50 light 
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transmittance is almost changeless. It depends for the light transmittance in 50 ** or less on the 
quantity (it is the vacuum evaporation thickness in the case of vacuum evaporation) of 
thermochromic material. If the exposure of the laser beam which a masking effect produces is 
repeated, the light transmittance in 50 ** or less will increase gradually by movement and 
destruction of thermochromic material. The repetitive characteristic was measured by change of 
this thermochromic material with a light transmittance of 50 ** or less. Namely, a laser beam 
with a wavelength of 633 nm is condensed by NA0.65 of an object lens to the identical places of 
an optical disc, It is Imicrosec (since the time by which an optical exposure is carried out on the 
optical disc of 100 mmphi is about O.lmicrosec In the case of 2000RPM) at 30msec interval 
(equivalent to 2000RPM). It repeated and irradiated with 1.5-mW light between being 
measurement on conditions about 10 times severer, had the number of times of a repetition 
exposure when the thermochromic material in 50 ** or less became the light transmittance twice 
the light transmittance of original, and was considered as repeat frequency. The original 
transmissivity of the optical disc used for measurement was unified to about 5%. and was 
performed. 

[0014]The repetitive characteristic of the optical disc which constituted the whole mask layer 
only from thermochromic material which consists of an electron-donating coloring compound and 
an electronic receptiveness color developer like a conventional example, and the optical disc of 
the mask layer formed by this example was measured with the described method. Although the 
repetitive characteristic of the optical disc of a conventional example had deteriorated in 
hundreds of times, the optical disc of this example had about 3000 times of repetitive 
characteristics. That is, the optical disc of this invention was able to aim at improvement in one 
about 6 times the repetitive characteristic of this as compared with the conventional optical 
disc. Although the mask layer 12 made the mask layer 12A which consists of an electron- 
donating coloring compound and an electronic receptiveness color developer the structure 
inserted with the two supply films 12B and 12C which consist of electronic receptiveness color 
developers in the above explanation, It is not limited to this but the same effect can be 
demonstrated with having mentioned above only the field of one of the two of the mask layer 
12A, even if it made it touch the supply film 12B or 12C of an electronic receptiveness color 
developer. However, of course, the effect it is more remarkable to have made the field of both 
mask layers 12A touch the supply films 12B and 12C of an electronic receptiveness color 
developer is shown. Neither of supply films 128 and 12C which consist of an electronic 
receptiveness color developer which has sandwiched the mask layer 1 2A need to be 1 00% of 
electronic receptiveness color developers, and an electronic receptiveness color developer 
should just be a main ingredient. 
[0015] 

[Effect of the Invention]As explained above, according to the optical disc of this invention, the 
operation effect outstanding as follows can be demonstrated. By joining and providing the supply 
film which consists of an electronic receptiveness color developer in at least one field of the 
mask layer. Even if the electronic receptiveness color developer which is easy to move among 
the materials in a mask layer moves and it becomes with insufficient [ some ], An electronic 
receptiveness color developer will be supplied from the supply film joined and provided in this, 
therefore it cannot generate but the reduction of the masking effect as the whole mask layer 
can raise this number of times of repeated use. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
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precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is an enlarged section mimetic diagram showing an example of the optical disc of 
this invention. 

[Drawing 2l lt is a figure of a graph showing the spectral characteristic of a mask layer. 

[Drawing 3] It is a figure showing a recording and reproducing device. 

[Drawing 4] It is a figure of a graph showing the relation between the temperature of the 

thermochromic material used by this example, and light transmittance. 

[Drawing 5] It is an enlarged section mimetic diagram showing the conventional optical disc. 

[Drawing 6] It is a mimetic diagram of the luminous-intensity distribution which entered into the 

mask layer, and the luminous-intensity distribution which penetrates this mask layer. 

[Drawing 7] It is a figure showing a relation with the light spot which penetrates the mask layer 

which absorbs the light spot and light which enter into a mask layer, temperature goes up, and 

light transmittance goes up. 

[Description of Notations] 

2 [ — A protective layer, 10 / — A recording layer (layer which carries out record reproduction), 
12 / — A mask layer, 12A / — A mask layer. 12B, 120 / ~ A supply film, D1, D2 / — Optical 
disc. ] — A transparent substrate, 4 — A mask layer, 6 — A reflecting layer (layer which carries 
out record reproduction), 8 



[Translation done.] 
♦ NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 11 
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[0008] 

1 (A) «ll^«ffl©5fef^^:^i'^^0. 01 (B) tt 

imn^m<DM^^ :^i>^nkr. isa> 5fe{cgiB^L./cse* 

©Tfef' >^ ^' i 151— gp^tC L TIJi?§-r 

i», #«7=Y:^d'*^u. mm&m2±ic. ^^la© 
'■xmmbxmm^iT,x\.^?>o ^ur. 02 (b) jc^-t 

SmU^<K/6f X 5' D 2 «. JJBSStJi 6 tcft^ X 

s^w^-rsJiiLroaawi o*5i5we>n€>. (sa. 
01 ( A ) <Dn^wm<D^f <Dmmm^2 © 

v;si 1 2WJ©affitC» f h 2 A^©mf8*s?^RS3 
nrfcO. 01 (B) {CS^TSW»K2©v;^«® 1 2 

fflij(c«igrt^^T F u;^ft$B2 B^fj&sj^fiS^nrt*^. 
[0009] jzMmmmmz i u-c«. ^^i^^sj^ v*i- 
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Lr«, m«Al (T-'U5::-"i;A) |!i*ifflt,^6n€)o 

±mmm i o t Lrmi^^bwi^-^'jtiimtti*. mm. 
WiKj&i-^fcm^sciJ&s-ets. c©i^jiioiLir 
ta^ibtti^^rffl t ^ ?> Js^fc « , c (Dmmm i o {*istfe© 

WJlMJrD/j:^, C©SJl|g<Sr*<*WK:a-<.&<!:. 

i'ii 1 2 z n s - s i o, iimfti^. a 

g I n S b T e-?'G.e S b T e ^ i'©t^fb*miil. Z 

n S - S i O, A 1 mf3:t'<DBmmxS>i>o 

10 msm6<Dmui:vxu. y 4- h^v^-fm-^mi^^h 
ti^, i^. immi 0 tLxmmimn^mumwm 

/c. 1 2©7^®$*5±*i^ia^tt, IB 

^1 OTfB^-^tS^T&stftctonsSSJ: ^ ^bffi<S:^ 

[0010] C C-e. 3|s:|6?g©#gitT*v;j^^'Sl 2 

■;'i:'1vJI4©v;:^>7Ml 2Ai. C©v;^ 

i'jgi 2 A©^«c< <b*>— ::^©a, 0^wcibr>-r»M 
20 :^©.BJcg^^br0^sn-r'7x i 2 A'^-ffli^-r^ 
/cto©m^5Sttiife^j35^ 6 s fflsf&M 1 2 B . 12c 
t{cj:0«^3nr*j«3. f^-rSJ;^tcJiiBvxi/M 
1 2 A*r^a^i»tc;rd:ss^^ttlifeSU«r*i*&L» 
SJ:-5tc^CortiS. :*SIJfe0a-C«±fB-vx d^ffill 2 A 
i b r^^ffi^iSMfe-f b^igj t ^^^^ttPfeSij© 2 fiS 

30 nfcfiS[a©^2K:^KiT^Ci*s^< . ^OilL^-r 

sttf^©fBfii$nTi»* ^omsiiicmssvx. 

[001 1 ] C©«^. lf-*i'a 5 •? i^UmOy^WsS. 
«. ^^^tt#ftSfe<b^iS^^S§14Sfe»l^-C^b 
<»^j<. ^-7-Sg!ttlife?fi|©:&*siS3!Ptc:^#t». c© 

/J^ 3 1 ^^^SS14^fe^J©i^«&«7!>i A ^<tJ:i>i><Dtm 
S'JSnSo m«m^^«^ttMfe^b^iB5iL.r3. 3 - 
(4-2>x5=-JUr5V-2-xh^S/7x::.;b) - 
40 4 - T1f ^ V K (ffifd^ G N 2 llsMfm^'^^ 
m) m^=^^14^fe^J<!: U-C 2 . 2-trx (4 

-t Fn^^^i/^x::.;!/) (BHPE) «rfflt»/c« 

^CCtt. ±iBGN2©^«». ±ieBHPE©^« 
©f^2. 5fig(cfj:S. C©^fi©3il,>tcj:i9, m=F^ 
mmm&M (BHPE) <DmW5S<Dl3i}m^^iC:k^ 1,^(0 

X. mbLx^sm^ict^^tcm^^immi^mi^ 

^•rJ:^{c®BjsS2©BW:. ^^^^ttPfeS"J©i?»^J: 
50 0 i>~:ts<Dm^m 1 2 B ^iSM b . -€•©±^cm^^-^ 
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2 A ^mm mc^(D±.i<mm.mi-'^^^m&M<D^ 
cfc 0 &^fte:^r©fii*&ii 1 2 c%RjcML-cvx 1 2 1 
bfc. c©J:5k:. vy^i'igli 2A©ii>^c< ife— :^r«D 

ffiCC|S$&)g 1 2 B S fcB/SO* 1 2 C ^m^-i ^ C i fC cfc 
0> VX^'MI 2AF«9-C^^^»t;^c^^^^tt^fe^J© 

2B$fc»XROM 2Ccf-e?^gC7)igl,^'§^^SSmife 
SiW^ 1 2 A cpCDigg^s^t .^^^g^fe^jgp 10 

te^-Mi&sn-ci^-s. m^-^mo^^f-i :^ 4^ d i ©tg^ 

«fefj:3fe7= ^ X D 2 0D»-&«. a 1 2 (D±tCfB^ 

S 1 2©±«:gimM (Z n S - S i ) . ffl^fW 
(Ag I nSbTe. GeSbTe^ci) . 

m (zns-s i o, ) , efgys (a i tt^, mmm^ 

itia-5) ©ll(c««t-CJi5fiSSn-&, 02 ilBSTt 20 
f'-^Xi'DK D2©-7::^i?gl 2©^3'7K#tt^^-ri*" 

[0 0 1 2 ] fe(±©<t5K:ff$)?S;b/c^7^^Xi7D 1 . D 

■CiBIO jlLW^Pfc. GOf^BfifeSIS2 0tt, B^ffl 
©U— tf3feL^^^.SU-1f«^^2 2i. tf^^ 
WT^fC-r^n yy-^^U>X2 4i. ifXy-iT-^yif 
Z&b. mit-y'^)XJ^2&t. l/4ig««30i. U 30 
— !f^L**^^;^i7D 1 . D2K:ai7fe3#*?fti^U> 
X3 2<!:> m':^*yXA2 8J:>):53-i!fi^3ti-C<^7fe7"-f 
;^5'D1. D2*^6©jS*t7fe^*7tT^»3feU'>X3 4 
C©SI*7fe*>67*-;«7Xfff8i h^»^+>^tt^g 
*^-5/<:«>©J^ > F VttJl'U>X3 6 ^Stl/c 

•P. C©516^{±5S3 8iCj;f)3fe7=-<;3^i?D 1 . D23!»e. 
©SW3lc?:«ia^6CiK:J:»J7fe7'^Xi?D 1. D2©. 
i2«t»«i*Wi-r-S. @4t**||*fe0lrfflt,*fcv>^i?)g| 

1 2 A©1f"^i?D 5 ■:'i'M*t®SM<b7feSaa*<!:©M 40 

?S< iiSt. !RiR§hS3t?iS*s*i:^Urvxd?)B©S 
[0 0 13] -r^ife^. 3fc|ISS«a|-cm>/cv;<i'JKl 2 

^m^m:f^-r?>ffi. 5 0 'c&.T-cit^mmimtA, 

£"^{b*i^cc^, 5 0 •CJWTt?©^^^«< ■tJ'-^i'P 
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■7X^^1^*5*0 5 b--!f3lL;©MI*^^'9iI^i> tJ-- 
* ^ P 5 i'Mif4©^SJ)-^i^«{C J: . 5 0 "Ct^Tr© 

D 5 5^ :j^ttf4© 5 0 'ci'XfoimTmom.ittmM 

Ufc, irfiio^. -< 7.9<Dn—^mvz. igS6 3 3 
nm©U— tf^fc^. *t!^U->X©NAO. 6 5-e«3l&U 
3 0ms e cPflPg (2 OOORPMCCtg^) -CI M 
sec (20 0 OR PM©J«^. 1 0 0 mm «/>©^f: ^ 
X^±-CW51cM*f$n-S^PJ»$^0. 1 /i s e c-e*.S 

©t?. *^i ofg«bc^^-c©sij^r*.5) ©ra> 1. 

5mW©:3fe?:^0iILM*ftr. 5 0 •CUT'C©*-* 
i/UXv 4'tm3&s^»J©Ml^©2ig©*^^i>Q: 
o/cB#©^«3iILM*t[5I||!{^^,or> ^^PigLlHll^iL. 
ft:. aiJS«:ffl(,»fc^f^^Xi'©^*7J©jl3a*«. *>J5% 

[0 0 14] fie3fcWI©<fc5JCS^^«^1tMfe{b^!gJi« 

^^IfHSBfe^Ji J; 0 ^c^-y--^ d' P 5 i7tti|s4©^J^-c 
vx d'Ji^i*^:^^ L/ctI&t^ + X t . :$:||JSe«|-C?^^ 
Lfc-7Xi')l©3fe7'^ Xi'<!:©«|»)JEL#tt=£. JiJB:^ 

7=4X^7 it. fi£*©3fe7= X i tbtS uxm 6 <g©« 0 

jgL'!KFtt©lfil±«rH-2>C<!:3&5-C^fc. &i±<Dmm'Cit. 
vx d/Jl 1 2 «. m-^#t^14Mfe{b^!^im^§14li 
fe^i*>6^cS vx i^M 1 2 A*m^^if14mfe»ij<t Ditc 

s 2 ^©fflij&igi 1 2 B . 1 2 c (c J: t) lilE^/e^ijgcc ufc 

i)K C4aKPB^$n-r. vxi'Kl 2A©>4-^©ffi©* 
*S^^ttSlfe^J©*ii^&IR 1 2 B ^ 1 2 C £g!-r 

/c L . vx 1 2 A ©M:^©BD*«^^S145ie#J© 

ffli^lS 1 2 B. 1 2 c iS-rs J; ^ bfcs^j&^fi^^c^. 
**^-r©»^ifer*^« sfc. -^xi^Mi 2A^$l5^ 

•Cl^^«^^S^1±^feS'JJ:«3^cS?iiif&lSl 2 B. l 2.C. 
». ^^{Ci 0 0%©«^^14ISMiJt?*-5!£J^»«c 

[0 0 15] 

*5-C^ -7X i'l!i©^^^c < i iJ>-^©®Ccm^S^tt 

0. U-oX. •7Xi^B^^iL/T©VX;?^*©?^» 
^•B-r. C©iS0igl/i£ffl|51jK?:tSj±31*-5Ci*i-C 

[Hffi©tS^:^d:|jiig] 

m 1 ] :*:^ig©7^f^-f X i^(o-m=k^rM.izmmm^ 



[02] •77.^m(D^^\t^m-rif^y(Dmvi>i>. 

[06] v;^i'Ji{CAItl//c^©!SS^?&t. COv;:^ 
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* [07] -7;<ir)i{cAi*-r-53feXd<"^ Vt%^m.^hX 

. 8-«sji. 1 o-iBiaa {Mmn^-r^ 

m) . \ 2--77fm. 12A "VXi'M. 12B. 1 

2c-m^m. Di. D2 "3fef'-/;^i'. 



II ] 



[03] 
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